I 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 





(12) 



(45) Date of publication and mention 
of the grant of the patent: 
17.07.2002 Bulletin 2002/29 

(21) Application number: 96114465.6 

(22) Date of filing: 10.09.1996 



(11) EP 0 763 489 B1 

EUROPEAN PATENT SPECIFICATION 

. (51) Intel/: B65G 54/02 



(54) Transport apparatus 

Transportvorrichtung 
Element de transport 



(84) Designated Contracting States: 
DE FR IT 

(30) Priority: 13.09.1995 JP 26241395 
11.06.1996 JP 17289396 
11.06.1996 JP 17289496 

(43) Date of publication of application: 
19.03.1997 Bulletin 1997/12 

(73) Proprietor: ShimonlshI Seisakusyo Co., Ltd. 
Higashiosaka-shI, Osaka-fu (JP) 



m 

00 

CO 
(O 

1^ 
o 

Q. 

UJ 



(72) Inventor: Shimonlshi, Iwao, 

ShimonishI Seisakusho Co., Ltd. 
HIgashiosaka, Osaka-fu (JP) 

(74) Representative: Modiano, Guide, Dr.-lng. et al 
Modiano, Josif, Pisanty & Staub, 
Baaderstrasse 3 
80469 Munchen (DE) 



(56) References cited: 
US-A- 3 759 367 
US-A-4 818 378 



US-A- 3 952 857 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 0 763 489 B1 



2 



Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a transport ap- 
paratus In general and more particularly to a transport 
apparatus for transporting an object of the transporting, 
for example, parts made of magnetic materials such as 
steel balls, machine screws, bolts, nuts or the like to de- 
sired directions. 

Description of the Prior Art 

[0002] As a transport apparatus for transporting parts 
upward, a bucket elevator is known. In the bucket ele- 
vator, buckets installed at regular intervals on an end- 
less annular chain or belt are traveled upward to trans- 
port parts contained in the buckets sequentially to de- 
sired places. 

[0003] Fig. 32(A) is a schematic view showing an ex- 
ample of a conventional transport apparatus which 
forms the background of the present invention. The 
transport apparatus 1 comprises a belt conveyor 2 pro- 
vided with a magnet roller 2a. A magnet portion 4 con- 
sisting of a magnet plate or a magnet bar is provided on 
the underside of a belt 3. In the transport apparatus 1 , 
parts W are magnetically attracted to the upper surface 
of the belt 3 by the magnetizing force of the magnet por- 
tion 4 so as to transport them obliquely upwardly. 
[0004] Fig. 32(B) is a schematic view showing another 
example of a conventional transport apparatus which 
forms the background of the present Invention. A trans- 
port apparatus 1 comprises a bottomed cylindrical trans- 
port member 5. A rotary shaft 6 is rotatably provided in- 
side the transport member 5. The rotary shaft 6 is rotat- 
ably supported by the transport member 5 through a 
bearing 7. A groove 8 is spirally formed on the peripheral 
surface of the rotary shaft 6. A plurality of magnets 9 is 
formed inside the groove 8. In the transport apparatus 
1 , the rotary shaft 6 Is rotated to transport the parts W 
such as iron powders obliquely upwardly, with the parts 
W being magnetically attracted to the peripheral surface 
of the transport member 5. 

[0005] In the above-described transport apparatuses, 
normally, the parts W are taken out from the elevator or 
the conveyor to transport them to desired places. 
[0006]^ In the transport apparatus comprising the 
bucket elevator, however, it takes much time and labor 
to manufacture the buckets. Further, the elevator is 
large, and thus the installing space of the entire appa- 
ratus is large. Thus, the running cost is high. 
[0007] In the transport apparatus 1 shown in Fig. 32 
(A), the installing space of the conveyor is large and fur- 
ther, it is difficult to upwardly vertically transport parts 
such as steel balls which contact the upper surface of 
the belt 3 in a small area. This is because the parts W 



are transported along the belt 3, with the parts W being 
supported on the upper surface of the belt 3 by only the 
magnetic attraction force of the magnet portion 4. 
[0008] In the transport apparatus 1 shown in Fig. 32 
5 (B), the parts W such as iron powders can be reliably 
transported obliquely upwardly. But it is difficult to trans- 
port comparatively large parts such as steel balls, ma- 
chine screws, bolts, nuts, coil springs or the like verti- 
cally upwardly. 

^0 [0009] In the transport apparatus 1 shown in Figs. 32 
(A) and 32(B), in transporting the parts W such as hex- 
agon nuts, hexagon head bolts or the like and pillar- 
shaped parts such as triangular prisms having a com- 
paratively great contact area, surfaces of the magnet- 
ized parts W are attracted to each other in undesired 
postures. That is, bridging of the parts W occurs. Thus, 
it is difficult to transport the parts W smoothly along a 
transport path. 

[0010] Further, in each of the above-described trans- 
port apparatuses, the parts W are taken out from the 
transport path of the elevator or that of the conveyor at 
a fixed take-out position thereof in transferring the parts 
W to desired places from each of the transport appara- 
tuses. Thus, it is difficult to alter the take-out position 
easily. 

[0011] A further example of a conventional transport 
apparatus is disclosed In document US-A-3 759 367. 

SUMMARY OF THE INVENTION 

[001 2] It is accordingly a first object of the present in- 
vention to provide a transport apparatus having a simple 
construction and capable of transporting an object of 
transporting such as parts In any desired directions. 
[001 3] It is a second object of the present invention to 
provide a transport apparatus having a minimized space 
and capable of transporting an object of transporting 
such as parts easily and successively in a vertical direc- 
tion. 

[0014] It is a third object of the present invention to 
provide a transport apparatus having a simple construc- 
tion and a minimized space and capable of transporting 
an object of transporting such as parts smoothly without 
the parts being bridged with each other. 
[0015] It is a fourth object of the present invention to 
provide a transport apparatus having a simple construc- 
tion and capable of transporting an object of transporting 
such as parts successively to desired directions and 
transferring them to required places in desired direc- 
tions by taking out the object of transporting such as 
parts at a desired position of a transport path of the 
transport apparatus. 

[0016] A transport apparatus described in claim 1 
comprises a cylindrical transport member; a cylindrical 
rotary member positioned inside the transport member; 
a magnetic force generation portion provided on the ro- 
tary member in an axial direction of the rotary member 
and generating a magnetic field over a peripheral sur- 
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face of the transport member; and a supporting guide 
formed on the peripheral surface of the transport mem- 
ber, said supporting guide having a circular cross-sec- 
tion. In this construction, the rotation of the rotary mem- 
ber allows an object of transporting such as parts to be 
transported in an axial direction of the transport member 
along the supporting guide, with the object of transport- 
ing being magnetically attracted to the peripheral sur- 
face of the transport member. 
[0017] In a transport apparatus described in claim 2, 
the supporting guide extends spirally from one side of 
the transport member to the other side of the transport 
member In the axial direction of the transport member. 
[0018] In a transport apparatus described in claim 3, 
a plurality of magnet strips is arranged on the rotary 
member in a line along the axial direction of the rotary 
member. 

[0019] A transport apparatus described in claim 4 fur- 
ther comprises a yoke strip mounted on a surface of the 
magnet strip or strips and concentrating magnetic lines 
of force emitted by the magnet strip or strips. 
[0020] A transport apparatus described in claim 5 fur- 
ther comprises a transfer means extending outward 
from the peripheral surface of the transport member and 
transferring the object of transporting being transported 
in the axial direction of the transport member to a place 
at a certain distance apart from the transport member. 
[0021] In a transport apparatus described in claim 6, 
the transport member stands vertically so that the object 
of transporting are transported from one side of the 
transport member to the other side of the transport 
member in the axial direction of the transport member 
along the supporting guide. 

[0022] In a transport apparatus described in claim 7, 
the supporting guide includes a plurality of supporting 
strips. 

[0023] A transport apparatus described in claim 8 fur- 
ther comprises a guide container storing an object of 
transporting in the guide container temporarily and sup- 
plying the object of transporting to the transport member 
and a prevention means for preventing the object of 
transporting transported from the guide container to the 
transport member from being bridged with each other. 
[0024] In a transport apparatus described in claim 9, 
the prevention means includes a transfer means for 
transferring the object of transporting along a progress 
direction of the supporting guide. 
[0025] In a transport apparatus described in claim 1 0, 
the transfer means includes a stirring means for stirring 
the object of transporting around the transport member. 
[0026] In a transport apparatus described in claim 1 1 , 
the transfer means includes a shake means for shaking 
the object of transporting. 

[0027] In a transport apparatus described In claim 12, 
the stirring means includes a rotation means for rotating 
the guide container on the transport member. 
[0028] A transport apparatus described in claim 13 
comprises a magnet provided on the rotary member lin- 



early in an axial direction of the rotary member and gen- 
erating a magnetic field over a peripheral surface of the 
transport member and a rotation means for rotating the 
guide container in the same direction as a rotation di- 

5 rection of the rotary member for transporting the object 
of transporting around the transport member along the 
supporting guide. In this construction, the rotation of the 
rotary member allows the object of transporting supplied 
from the guide container to be transported from one side 

10 of the transport member to the other side of the transport 
member in an axial direction of the transport member 
along the supporting guide, with the parts being mag- 
netically attracted to the peripheral surface of the trans- 
port member. 

75 [0029] In a transport apparatus described in claim 1 4, 
the transport member stands vertically so that the object 
of transporting are transported from one side of the 
transport member to the other side of the transport 
member in the axial direction of the transport member 

20 along the supporting guide. 

[0030] A transport apparatus described in claim 15 
comprises a pair of sandwiching members for sandwich- 
ing the transport path and a clamping means for clamp- 
ing the sandwiching members to the transport path; and 

25 a pair of the sandwiching members is mounted on the 
transport path such that the sandwiching members are 
movable in a transport direction of the transport path and 
rotatable in a circumferential direction of the transport 
path. 

30 [0031 ] In a transport apparatus described in claim 1 6, 
a groove in which the supporting guide is fitted is formed 
on an inner peripheral surface of a pair of the sandwich- 
ing member. 

[0032] In a transport apparatus described in claim 1 7, 
35 a mounting means for mounting the sandwiching mem- 
bers on the transfer path is provided on a pair of the 
sandwiching members. 

[0033] In the transport apparatus described in claims 
1 through 7, the magnetic force generation portion gen- 

40 erates magnetic lines of force. Consequently, a magnet- 
izing force acts over the peripheral surface of the trans- 
port member, thus generating a magnetic field over the 
peripheral surface of the transport member. Therefore, 
an object of transporting such as parts are magnetically 

45 attracted to the peripheral surface of the transport mem- 
ber. Further, due to the rotation of the rotary member, 
the object of transporting move in the axial direction of 
the transport member along the supporting guide. 
[0034] In the transport apparatus described in claim 

50 2, the supporting guide Is formed spirally from one side 
of the transport member to the other side of the transport 
member in the axial direction of the transport member. 
Thus, the object of transporting can be effectively 
moved in the axial direction of the transport member. 

55 [0035] In the transport apparatus described in claim 
4, because the yoke strip is formed on the surface of the 
magnet strip or strips, magnetic lines of force emitted by 
the magnet strip or strips concentrate on the yoke strip, 
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thus Intensifying the magnetic flux density. 

[0036] In the trahsport apparatus described in claim 

5, the object of transporting being transported in the ax- 
ial direction of the transport member is transferred to a 
place at a certain distance apart from the transport 
member. 

[0037] In the transport apparatus described in claim 

6, because the transport member stands vertically, the 
object of transporting are vertically transported from one 
side of the transport member to the other side of the 
transport member in the axial direction of the transport 
member along the supporting guide. This construction 
allows the installation space of the transport member to 
be small. 

[0038] In the transport apparatus described in claim 

7, because a plurality of supporting strips is formed on 
the supporting guide, the object of transporting can be 
reliably supported. Therefore, the object of transporting 
can be transported reliably along the supporting guide. 
[0039] The transport apparatus described in claims 1 
through 7 has a simple construction and yet is capable 
of transporting the object of transporting successively in 
a desired direction. The transport apparatus described 
in claim 6 has a minimized space and yet is capable of 
transporting the object of transporting successively ver- 
tically. 

[0040] In the transport apparatus described in claims 
8 through 14, the guide container stores the object of 
transporting therein temporarily, thus supplying them to 
the transport member. The magnetic force generation 
portion generates magnetic lines of force. Consequent- 
ly, a magnetizing force acts over the peripheral surface 
of the transport member, thus generating a magnetic 
field over the peripheral surface of the transport mem- 
ber. Therefore, the object of transporting are magneti- 
cally attracted to the peripheral surface of the transport 
member. Further, due to the rotation of the rotary mem- 
ber, the object of transporting move in the axial direction 
of the transport member along the supporting guide. The 
prevention means prevents the object of transporting 
transported from the guide container to the transport 
member from being bridged with each other. 
[0041] In the transport apparatus described in claim 

9, the transfer means transfers the object of transporting 
in the transport direction of the supporting guide along 
the transport direction thereof. In this case, the object 
of transporting are moved upward along the spiral sup- 
porting guide. 

[0042] In the transport apparatus described In claim 

10, the object of transporting are stirred around the 
transport member by the stirring means and transferred 
upward along the supporting guide. 

[0043] In the transport apparatus described in claim 

11 , the object of transporting are shakend by the shake 
means and transferred upward along the spiral support- 
ing guide. 

[0044] In the transport apparatus described in claim 

12, because the guide container is rotated around the 



transport member by the rotation means and the object 
of transporting are transferred upward along the spiral 
supporting guide. 

[0045] That is, in the transport apparatus described in 
5 claims 9 through 12, the object of transporting are 
moved to the lead angle direction of the spiral supporting 
guide by means of the transfer means, the stirring 
means, the shake means, and the rotation means, with 
the object of transporting being magnetically attracted 
10 to the peripheral surface of the transport member. Thus, 
the object of transporting can be prevented from being 
bridged with each other. That is, in the transport appa- 
ratus described in claims 9 through 12, the object of 
transporting supplied from the guide container to the 
15 transport member can be prevented from being bridged 
with each other. 

[0046] Unlike the transport apparatus described in 
claim 8, in the transport apparatus described in claim 
1 3, a magnetic field is generated overthe peripheral sur- 

20 face of the transport member by a magnet. The guide 
container rotates in the direction in which the rotation 
means presses the object of transporting upward along 
the supporting guide, in this case, when the supporting 
guide is spiraled clockwise, the guide container rotates 

25 in the direction of the right-handed screw, whereas when 
the supporting guide is spiraled counterclockwise, the 
guide container rotates in the direction of the left-handed 
screw. That is, in the transport apparatus described in 
claim 13, the object of transporting are transferred up- 

30 ward along the lead angle direction of the spiral support- 
ing guide by the rotation of the guide container. Thus, 
the object of transporting supplied from the guide con- 
tainer to the transport member can be prevented from 
being bridged with each other. 

35 [0047] Unlike the transport apparatus described in 
claims 8 through 13, in the transport apparatus de- 
scribed in claim 14, because the transport member 
stands vertically, the object of transporting are vertically 
transported from one side of the transport member to 

40 the other side of the transport member in the axial di- 
rection thereof along the supporting guide. This con- 
struction allows the installation space of the transport 
member to be small. 

[0048] The transport apparatus described in claims 8 
45 through 14 has a simple construction and a minimized 
installation space and yet is capable of transporting the 
object of transporting vertically successively. Further, 
the transport apparatus is capable of transporting the 
object of transporting without the object of transporting 
50 being bridged with each other. 

[0049] In the transport apparatus described In claim 
15, the object of transporting are transported by the 
transport means extending from one side of the trans- 
port apparatus to the other side thereof and transferred 
55 to a place at a certain distance apart from the transport 
member through the transfer path. The transfer path is 
supported by the supporting means at a predetermined 
position of the transport path. In this case, the transport 
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path of the transport means is sandwiched between a 
pair of sandwiching members, and the clamping means 
clamps the sandwiching members to the transport path. 
Further, a pair of the sandwiching members is mounted 
on the transport path at any desired positions in the 
transport direction of the transport path and in the cir- 
cumferential direction thereof. 
[0050] In the transport apparatus described in claim 

16, the supporting guide is fitted in the spiral grooves 
formed on the inner peripheral surface of a pair of the 
sandwiching member and the supporting guide is held 
from around the transport member. 

[0051] In the transport apparatus described in claim 

1 7, the transfer path is installed between one of the ends 
of each of a pair of the sandwiching members by means 
of a mounting means. 

[0052] The transport apparatus described in claims 
15 through 17 has a simple construction and yet is ca- 
pable of transporting the object of transporting succes- 
sively in a desired direction. Further, the object of trans- 
porting can be transferred In any desired directions from 
a desired take-out position of the transport path to a re- 
quired place at a certain distance apart from the trans- 
port member. 

[0053] The above and further objects, feature, as- 
pects, and advantages of the present invention will be 
more fully apparent from the following detailed descrip- 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0054] Fig. 1 is a perspective view showing a transport 
apparatus according to an embodiment of the present 

invention. 

[0055] Fig. 2(A) is a plan view showing main portions 
of a transport member to be applied to the transport ap- 
paratus shown in Fig. 1 . 

[0056] Fig. 2(B) is a front view showing the transport 
apparatus shown in Fig. 1 . 

[0057] Fig. 3 is a partly enlarged vertical longitudinal 
sectional view showing schematically the installed state 
of the transport member to be applied to the transport 
apparatus shown in Fig. 1. 

[0058] Fig. 4(A) is a perspective view showing a rotary 
member of the transport apparatus shown in Fig. 1 . 
[0059] Fig. 4(B) is a sectional view taken along a line 
IVB-IVB of Fig. 4(A). 

[0060] Fig. 4(C) is a plan view showing schematically 
the flow of a magnetic flux emitted from a magnetic force 
generation portion. 

[0061] Fig. 5 Is a main portion-depicted front view 
showing schematically a guide container and members 
in the periphery thereof to be applied to the transport 
apparatus of Fig. 1. 

[0062] Fig. 6 is a main portion-depicted bottom view 
showing schematically the guide container and mem- 
bers in the periphery thereof to be applied to the trans- 
port apparatus of Fig. 1 . 



[0063] Fig. 7(A) is a plan view showing a sandwiching 
member of a supporting means to be applied to the 
transport apparatus of Fig. 1 . 

[0064] Fig. 7(B) is a front view showing the sandwich- 
5 ing member of Fig. 7(A). 

[0065] Fig. 7(C) is a side view showing the sandwich- 
ing member of Fig. 7(A). 

[0066] Fig, 8 is a perspective view showing the sand- 
wiching member of the supporting means to be applied 

10 to the transport apparatus of Fig. 1 . 

[0067] Fig. 9 is a main portion-depicted front view 
showing schematically a transport apparatus according 
to an embodiment of the present invention. 
[0068] Fig. 1 0 is a main portion-depicted bottom view 

15 showing schematically the operation mechanism of a 
guide container to be applied to the transport apparatus 
shown in Fig. 9. 

[0069] Fig. 11 is a main portion-depicted front view 
schematically showing a transport apparatus according 
20 to an embodiment of the present invention. 

[0070] Fig. 12 is a main portion-depicted front view 
schematically showing a transport apparatus according 
to an embodiment of the present invention. 
[0071] Fig. 13 is a main portion-depicted front view 
25 schematically showing a transport apparatus according 
to an embodiment of the present invention. 
[0072] Fig. 14 Is a main portion-depicted front view 
schematically showing a transport apparatus according 
to an embodiment of the present invention. 
30 [0073] Fig. 15 is a main portion-depicted front view 
schematically showing a transport apparatus according 
to an embodiment of the present invention. 
[0074] Fig. 16 is a main portion-depicted front view 
schematically showing a transport apparatus according 
35 to an embodiment of the present invention. 

[0075] Fig. 17 is a perspective view showing a modi- 
fication of the sandwiching member shown in Figs. 1 , 7, 
and 8. 

[0076] Fig. 18 is a main portion-depicted front view 
40 showing a state in which the sandwiching member 
shown in Fig. 17 is mounted on a transport path. 
[0077] Figs. 1 9(A), 1 9(B), and 1 9(C) are main portion- 
depicted front views showing modifications of a support- 
ing guide to be applied to the transport apparatus. 
45 [0078] Figs. 20(A), 20(B), and 20(C) are main portion- 
depicted front views showing modifications of a rotary 
yoke to be applied to the transport apparatus. 
[0079] Fig. 21 is a front view showing a transport ap- 
paratus according to an embodiment of the present in- 
50 vention. 

[0080] Fig. 22 is a perspective view showing main por- 
tions of the transport apparatus shown in Fig. 21. 
[0081] Fig. 23 is a main portion-depicted sectional 
view, showing the transport apparatus shown in Fig. 21 , 
55 taken along a line XXIII-XXIII of Fig. 21 . 

[0082] Fig. 24(A) is a main portion-depicted front view 
showing a transport apparatus having a parts-arranging 
function. 
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[0083] Fig. 24(B) Is a main portion-depicted front view 
showing the operation of the parts-arranging function of 
the transport apparatus shown in Fig. 24(A). 
[0084] Fig. 24(C) is a main portion-depicted plan view 
showing the transport apparatus shown in Fig. 24(A). 
[0085] Figs. 25(A) and 25(B) are main portion-depict- 
ed front views showing a transport apparatus having an- 
other parts-arranging function and the operation there- 
of. 

[0086] Fig. 25(C) is a main portion-depicted plan view 
showing the transport apparatus shown in Figs. 25(A) 
and 25(B). 

[0087] Fig. 26(A) is a main portion-depicted plan view 
showing a transport apparatus having still another parts- 
arranging function and its function. 
[0088] Fig. 26(B) is a main portion-depicted front view 
showing the transport apparatus shown in Fig. 26(A). 
[0089] Fig. 27(A) is a main portion-depicted plan view 
showing a transport apparatus having still another parts- 
arranging function and its operation. 
[0090] Fig. 27(B) Is a main portion-depicted front view 
showing the transport apparatus shown in Fig. 27(A). 
[0091] Fig. 28 is a main portion-depicted front view 
showing an example of a transport apparatus provided 
with a re-transport cover and having a parts-circulating 
function. 

[0092] Fig. 29 is an exploded perspective view show- 
ing the re-transport cover of the transport apparatus 
shown in Fig, 28. 

[0093] Fig. 30 is a main portion-depicted perspective 
view showing a state in which a plurality of the re-trans- 
port covers of the transport apparatus shown in Fig. 29 
is vertically connected with each other. 
[0094] Fig. 31 is a perspective view showing another 
example of a re-transport cover. 
[0095] Fig. 32(A) is a schematic view showing an ex- 
ample of a conventional transport apparatus which 
forms the background of the present invention. 
[0096] Fig. 32(B) is a schematic view showing another 
example of a conventional transport apparatus which 
forms the background of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0097] Fig. 1 1s a perspective view showing a transport 
apparatus according to an embodiment of the present 
invention. Fig. 2(A) is a plan view showing main portions 
of a transport member to be applied to the transport ap- 
paratus shown in Fig. 1 . Fig. 2(B) is a front view showing 
the transport apparatus shown in Fig. 1 . Fig. 3 is a partly 
enlarged vertical longitudinal sectional view showing 
schematically the installed state of the transport mem- 
ber to be applied to the transport apparatus shown in 
Fig. 1. 

[0098] The transport apparatus 1 0 comprises a cylin- 
drical transport member 1 2 made of, for example, a non- 
magnetic material. The transport member 12 serves as 



a transport path for transporting parts W as an object of 
transporting. The transport member 12 is made of syn- 
thetic resin or non-ferrous metal such as aluminum alloy, 
brass, stainless steel or the like. In this embodiment, the 
5 transport member 12 stands vertically to transport the 
parts W upward from a lower portion of the transport 
member 1 2 toward the upper end of the transport mem- 
ber 1 2 in the axial direction of the transport member 1 2. 
In this embodiment, the transport member 12 is formed 
10 of a stainless steel pipe of SUS304. The non-magnetic 
material to be used in the embodiment includes para- 
magnetic substances which are not magnetized so in- 
tensely as ferromagnetic substances such as Iron, nick- 
el, cobalt, and the like. 
15 [0099] Referring to Fig. 1 , Fig. 2 and Fig. 3, at the up- 
per end of the transport member 1 2 in its axial direction, 
there is provided a motor-installing mount 15 for install- 
ing thereon a motor driver unit 1 4 accommodating a mo- 
tor Ml for rotating a rotary shaft 24 which will be de- 
scribed later. As shown in Fig. 1, Fig. 2 and Fig. 3, the 
motor M1 fixed to the motor-Installing mount 15 is con- 
nected with the rotary shaft 24 through a flange 16. A 
plurality of screw holes 18a is formed through a barrel 
16a of the flange 16 from the peripheral surface of the 
barrel 16a to the inner end of the barrel 16a. As shown 
in Fig. 2(B), the transport member 12 is fixed to the 
flange 1 6 by means of setscrews 1 8b to be screwed into 
the screw holes 1 8a, A fixing member 20 for fixedly sup- 
porting the motor M1 thereon is fixed to the flange 16. 
The fixing member 20 In the form of a plate is approxi- 
mately L-shaped in section. The longer side 20a of the 
fixing member 20 is fixed to a flange head 1 6b (see Fig. 
3) of the flange 16 by a fixing means such as welding, 
a bolt and nut or the like. As shown in Fig, 1 , the shorter 
side 20b of the fixing member 20 which supports the mo- 
tor driver unit 14 is fixed to a desired place. In- this em- 
bodiment, by means of a fixing means such as a bolt 
and nut, the shorter side 20b of the fixing member 20 is 
fixed to a strip 103a mounted on a frame member 103 
of a frame 100 which supports the entire transport ap- 
paratus 1 0. The frame 1 00 will be described later. 
[0100] A rotary yoke 22 Is provided Inside the trans- 
port member 12. The rotary yoke 22 comprises the cy- 
lindrical rotary shaft 24 and a magnetic force generation 
portion 38 which will be described later. The rotary shaft 
24 is formed of non-ferrous metal such as aluminum al- 
loy, brass or the like or a synthetic resin material. The 
upper end of the rotary shaft 24 in the axial direction 
thereof is rotatably connected with a driving shaft (not 
shown) of the motor M1 . 

[0101] Referring to Fig. 3, an installation hole 26 for 
mounting the rotary shaft 24 on the motor Ml is formed 
in the rotary shaft 24 at the upper end of the rotary shaft 
24 in the axial direction thereof. A screw hole 28a is also 
formed in the.rotary shaft 24 at a position proximate to 
the upper end of the rotary shaft 24 in its axial direction 
from the peripheral surface of the rotary shaft 24 to the 
Installation hole 26, thus communicating with the instal- 
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lation hole 26. The driving shaft (not shoown) of the mo- 
tor M1 is inserted into the installation hole 26 to connect 
it with the rotary shaft 24 by means of a setscrew 28b 
screwed into the screw hole 28a. The upper end of the 
rotary shaft 24 in its axial direction is rotatably supported 
by a bearing 30, while the lower end of the rotary shaft 
24 in its axial direction is rotatably supported by a bear- 
ing 32. A bush 34 Is inserted into the lower end of the 
transport member 12 in its axial direction and fixed 
thereto by a machine screw 36. The bush 34 may be 
fixed to the lower end of the transport member 12 in its 
axial direction by welding or caulking. 
[0102] As shown in Figs. 3 and 4(A), the magnetic 
force generation portion 38 extending straight along the 
axial direction of the rotary shaft 24 is formed on a part 
of the peripheral surface of the rotary shaft 24. That is, 
a row of a groove 40 extending straight from the upper 
end of the rotary shaft 24 toward the lower end of the 
rotary shaft 24 in its axial direction is formed on the pe- 
ripheral surface of the rotary shaft 24. As shown in Fig. 
4(B), the groove 40 is U-shaped in section. The groove 
40 accommodates a plurality of rectangular magnet 
strips 42 and yoke strips 44. In this embodiment, the 
magnet strip 42 consists of a permanent magnet. 
[01 03] The magnetic force generation portion 38 may 
be composed of an electromagnet to generate a mag- 
netic field. The magnetic force generation portion 38 
may be circular or spiral along the axial direction of the 
rotary shaft 24. 

[0104] A plurality of the magnet strips 42 extending 
along the axial direction of the rotary shaft 24 is fixed to 
the bottom surface 40a of the groove 40 by a fixing 
means such as adhesive agent, with the magnet strips 
42 arranged in a row. One yoke strip 44 consisting of a 
ferromagnetic substance such as iron is fixed to the low- 
er surface of each of the magnet strips 42 with adhesive 
agent or the like. The lower surface of the magnet strip 
42 in its thickness direction is formed as the negative 
pole, while the upper surface of the magnet strip 42 In 
its thickness direction is formed as the positive pole. In 
this embodiment, the surface of the magnet strip 42 po- 
sitioned at the bottom surface side of the groove 40 is 
formed as the negative pole, while the surface of the 
magnet strip 42 positioned at the side opposite to the 
bottom surface side of the groove 40 is formed as the 
positive pole. But it is possible to form the surface of the 
magnet strip 42 positioned at the bottom surface side of 
the groove 40 as the positive pole and form the surface 
thereof positioned at the side opposite to the bottom sur- 
face side thereof as the negative pole. 
[0105] In this embodiment, because the yoke strip 44 
is mounted on the lower surface of the magnet strip 42 
in Its thickness direction, magnetic fluxes (magnetic 
lines of force) emitted from the positive pole of the mag- 
net strip 42 pass through the yoke strip 44 which trans- 
mits the magnetic fluxes more than air, thus flowing 
through the peripheral surface of the transport member 
12 and entering into the negative pole. The provision of 



the yoke strip 44 causes the magnetic lines of force to 
be longer compared with the case in which the magnet 
strip 42 is not provided with the yoke strip 44, thus al- 
lowing the range which is applied by a magnetizing force 
5 generated by the magnetic force generation portion 38 
to be wider. Further, the provision of the yoke strip 44 
allows the magnetic lines of force to be concentrated 
and the magnetic flux density to be high, thus intensify- 
ing the magnetizing force. 
10 [01 06] In this embodiment, the magnetic poles are ar- 
ranged lineariy on the groove 40 along the axial direction 
of the rotary shaft 24. The magnetic poles are arranged 
on the upper and lower surfaces of the magnet strips 42 
in the thickness direction of the rotary shaft 24. But the 
magnetic poles may be formed at both end surfaces of 
each magnetic strip 42 in the longitudinal direction 
thereof. In this case, preferably, the magnetic strips 42 
are arranged in such a manner that the polarity of the 
magnet poles of magnetic strips 42 adjacent to each- 
other are the same. 

[01 07] A supporting guide 46 is formed on the periph- 
eral surface of the transport member 12 from the lower 
end thereof toward the upper end thereof in the axial 
direction of the transport member 12. The supporting 
guide 46 is made of a non-magnetic material and wound 
spirally or circularly on the peripheral surface of the 
transport member 12. In this embodiment, the support- 
ing guide 46 is formed of a wire circular in section. 
[01 08] The supporting guide 46 has a function of sup- 
porting the parts W such as steel balls, hexagon nuts, 
hexagon head bolts or the like and also serves as a 
transport path in transporting the parts W upward in the 
axial direction of the transport member. 12 along the 
supporting guide 46. In cooperation with the magnetic 
attraction force generated by the magnetic force gener- 
ation portion 38 of the rotary yoke 22, the supporting 
guide 46 supports the parts W. In this embodiment, the 
supporting guide 46 transports the parts W vertically up- 
ward from the lower end of the transport member 12 In 
the axial direction of the transport member 12, namely, 
the side at which the parts W are supplied toward the 
upper end of the transport member 12 in its axial direc- 
tion. 

[0109] As shown in Fig. 1, in the embodiment, the 
transport apparatus 1 0 comprises a funnel-shaped hop- 
per 50 as a guide container supported at the lower end 
of the transport member 12 to store the parts W in the 
hopper 50 temporarily and guide the parts W toward the 
lower side of the transport member 12 in its axial direc- 
tion. The hopper 50 of this embodiment shown in Fig. 1 
is rotatably supported by the frame 100. 
[01 1 0] Referring to Fig. 1 , the frame 1 00 includes, for 
example, a box-shaped frame body 102. A U-shaped 
frame member 103 is mounted on the frame body 102 
such that the frame member 103 extends upward from 
opposed both sides of the frame body 1 02. The shorter 
side 20b of the fixing member 20 for supporting the mo- 
tor driver unit 14 is fixed to the frame member 103. 
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[0111] Referring to Fig. 1, a rectangular fixing plate 
1 04 Is installed on the frame body 1 02 at a lower portion 
of the frame body 102. The lower end of the transport 
member 1 2 in the axial direction of the transport member 
1 2 is fixed to the fixing plate 1 04 by a fixing means such 
as a bolt 105 through an installing flange 106. 
[0112] Referring to Figs. 1 and 5, a pulley 110 is ro- 
tatably supported by a bearing 108 at the lower end of 
the transport member 12 in the axial direction of the 
transport member 12 through a connection strip 112. A 
motor M2 for rotating the hopper 50 is provided at a low- 
er portion of the frame body 1 02. A pulley 1 1 4 is installed 
on the driving shaft of the motor M2. A belt 116 is 
spanned between the pulley 1 1 0 and the pulley 1 1 4. Fur- 
ther, the upper end of the hopper 50 is rotatably sup- 
ported by bearings 118 installed at the upper end of the 
frame body 102. 

[0113] In this embodiment, transmission members 
such as the pulleys and the belt are used to transmit the 
driving force of the motor M2 to the hopper 50. But the 
transmission members are not limited to the pulleys and 
the belt. For example, a transmission device having a 
chain and a sprocket may be used. 
[01 1 4] Thus, the power of the motor M2 is transmitted 
sequentially to the pulley 114, the belt 116, and the pul- 
ley 110, thus rotating the hopper 50. That is, in this em- 
bodiment, the hopper-rotating means comprising the 
bearings 108, 118, the pulleys 110, 114, the belt 116, 
and the motor M2 constitutes a means for preventing 
the parts W from being bridged with each other. 
[0115] In this embodiment, a plurality of parts W 
stored temporarily in the hopper 50 is stirred to prevent 
the parts W from being bridged with each other by op- 
erating the hopper-rotating means and then transported 
upward along the spiral supporting guide 46 of the trans- 
port member 1 2. That is, the hopper-rotating means has 
a function of stirring the parts W and transporting them 
upward along the lead angle direction of the spiral sup- 
porting guide 46. 

[0116] Referring to Fig. 1 , the transport member 12 is 
provided with a transfer path 60 to transfer the parts W 
being transported from the lower side of the transport 
member 1 2 toward the upper side of the transport mem- 
ber 1 2 in its axial direction to a place at a certain distance 
apart from the transport member 12. The transfer path 
60 is made of, for example, a synthetic material or a non- 
ferrous metallic material such as brass, duralumin, alu- 
minum or the like and installed on the peripheral surface 
of the transport member 12 at a desired position be- 
tween the lower and upper ends of the transport mem- 
ber 12. In this embodiment, the transfer path 60 is in- 
stalled on the peripheral surface of the transport mem- 
ber 12 at a position proximate to the upper end of the 
transport member 12. 

[01 17] The transfer path 60 includes a rectangular fiat 
transfer plate 62, for example, as shown in Fig. 1 . A rec- 
tangular guide plate 64 extends upwardly vertically from 
one end of the transfer plate 62 in the width direction of 



the transfer plate 62. In addition, the transfer plate 62 
has a holding strip 66 projecting upward from the other 
end of the transfer plate 62 in its width direction. The 
transfer plate 62. the guide plate 64, and the holding 
5 strip 66 are integrally formed of, for example, a non- 
magnetic material such as a synthetic resin material to 
form the approximately L-shaped transfer path 60. 
[0118] As shown in Fig. 1 , a supporting tool 70 as a 
supporting member supports the transfer path 60 at a 
predetermined position of the transport member 12 in 
the axial direction of the transport member 12. 
[0119] The supporting tool 70 comprises a pair of 
sandwiching members 72 and 72. The sandwiching 
members 72 and 72 are clamped to the transport mem- 
ber 12 from both side of a diametral direction of the 
transport member 12, by a clamping means, as shown 
in Fig. 2(A). Referring to Fig. 2(A), In this embodiment, 
a clamping tool 74 consisting of, for example, a bolt and 
nut is used as the clamping means. 
[0120] As shown in Figs. 7 and 8, for example, the 
sandwiching member 72 comprises a semi-cylindrical 
sandwiching portion 76. Rectangular clamping portions 
78 and 78 extend sideways from both ends of the sand- 
wiching portion 76. 

[0121] Grooves 80a, 80b, and 80c in which the sup- 
porting guide 46 Is fitted are formed on the inner periph- 
eral surface of the sandwiching portion 76. The grooves 
80a, 80b, and 80c have widths greater than the diameter 
of the supporting guide 46. As shown in Fig. 2, the con- 
figuration of each of the grooves 80a, 80b, and 80c cor- 
respond to that of the supporting guide 46 so that the 
spiral supporting guide 46 having a lead angle 9, a pitch 
P, and a lead L can be fitted in the grooves 80a, 80b, 
and 80c. Further, contact portions 82 and 82 which con- 
tact the peripheral surface of the transport member 12 
are formed on the inner peripheral surface of the sand- 
wiching portion 76 between the grooves 80a and 80b 
and between the grooves 80a and 80c. 
[01 22] The width of the groove 80a positioned at the 
center of the sandwiching portion 76 in its axial direction 
is set to be greater than that of the grooves 80b and 80c 
positioned at its upper and lower sides in the axial di- 
rection of the sandwiching portion 76, respectively. Ac- 
cordingly, the sandwiching portion 76 is applicable to the 
supporting guides 46 having various pitches P and lead 
angles 9. That is, the transport member 1 2 can be fitted 
in the sandwiching portion 76 even though the support- 
ing guide 46 to be mounted on the transport member 1 2 
has different pitches P and lead angles 0. 
[0123] In this embodiment, the supporting guide 46 
having a pitch P of 80mm to 1 1 0mm and a lead angle 6 
of 30° and 38° can be fitted In the grooves 80a, 80b, 
and 80c. Further, because the contact portions 82 and 
82 are formed between the grooves 80a and 80b and 
between the grooves 80a and 80c, a pair of the sand- 
wiching portions 76 and 76 can be reliably mounted on 
the transport member 12, with the transport member 12 
sandwiched between the sandwiching portions 76 and 
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76. 

[01 24] The clamping portions 78 and 78 have clamp- 
ing holes 78a and 78a and 78b and 78b formed thereon, 
respectively to insert the clamping tool 74 thereinto to 
clamp the sandwiching members 72 and 72 to the trans- 5 
port member 12, with the transport member 12 sur- 
rounded with a pair of the sandwiching portions 76 and 
76. The clamping holes 78a and 78a are spaced at a 
predetermined Interval in the lengthwise direction of one 
clamping portion 78. Similarly, the clamping holes 78b 
and 78b are spaced at a predetermined interval In the 
lengthwise direction of the other clamping portion 78. A 
female screw portion is formed on the inner peripheral 
surface of the clamping holes 78b and 78b, whereas a 
female screw portion Is not formed on the clamping 
holes 78a and 78a. The clamping holes 78a, 78a form 
a clearance hole, in a word. 

[0125] Thus, a pair of the sandwiching members 72 
and 72 is clamped to the transport member 1 2 from both 
side of the diametral direction of the trancport member 
12, by means of the clamping tool 74 such as a bolt and 
nut. The sandwiching members 72 and 72 is movable 
vertically in the axial direction of the transport member 
12 by loosening the clamping tool 74. The sandwiching 
members 72 and 72 are rotatable in the circumferential 
direction of the transport member 1 2 in the state of loos- 
ening the clamping tool 74. 

[0126] An L-shaped auxiliary member 90 serving as 
a means for mounting the transfer path 60 on the trans- 
port member 12 is mounted on the supporting tool 70. 
The shorter side 90a of the auxiliary member 90 Is fixed 
to the supporting tool 70 by means of the clamping tool 
74, with the shorter side 90a sandwiched between one 
of the clamping portions 78 and 78 of a pair of the sand- 
wiching members 72 and 72, as shown in Fig. 2(A). The 
guide plate 64 of the transfer path 60 is fixed to the long- 
er side 90b of the auxiliary member 90. 
[0127] In the transport apparatus 10 of this embodi- 
ment, the transfer path 60 is installed on the transport 
member 12, using the auxiliary member 90, but may be 
removably mounted on the clamping portions 78 and 78 
of a pair of the sandwiching members 72 and 72 by a 
fixing means such as a bolt and nut. 
[0128] Referring to Fig. 1 , in the transport apparatus 
10 of this embodiment, the parts W such as steel balls, 
hexagon nuts, hexagon head bolts, torsion coil springs 
or the like stored temporarily in the hopper 50 are sup- 
plied to the lower end of the transport member 12 in its 
axial direction. The parts W supplied to the transport 
member 1 2 are transported vertically upwardly in the ax- 
ial direction of the transport member 12. 
[01 29] That is, the motor Ml is driven to rotate the ro- 
tary shaft 24, As a result, the magnetizing force gener- 
ated by the magnetic force generation portion 38 of the 
rotary shaft 24 acts over the entire peripheral surtace of 
the transport member 12, thus generating a magnetic 
field. Therefore, the parts W can be magnetically attract- 
ed to the peripheral surface of the transport member 1 2. 



Further, because the supporting guide 46 is spirally 
mounted on the peripheral surface of the transport 
member 12, the parts W attracted to the peripheral sur- 
face of the transport member 12 are sequentially trans- 
ported from the lower end of the transport member 12 
toward the upper end of the transport member 12 in Its 
axial direction along the spiral supporting guide 46, with 
the rotation of the rotary shaft 24. 
[0130] In the transport apparatus 10 of this embodi- 
ment, even the parts W such as steel balls which contact 
the transport member 12 in a small area, i.e., contact it 
at a point can be supported by means of the supporting 
guide 46 on the peripheral surface of the transport mem- 
ber 12. Thus, the parts W can be reliably fed upward 
along the peripheral surface of the transport member 1 2. 
Further, In the transport apparatus 10 of this embodi- 
ment, the rotary shaft 24 accommodated in the transport 
member 12 rotates, whereas the transport member 12 
is stationary. Thus, the transport apparatus 10 is very 
safe. That is, an operator is not injured even though the 
operator touches the transport member 12. 
[01 31] Moreover, in this embodiment, when the motor 
M2 is driven, the hopper 50 and the rotary shaft 24 rotate 
in the same direction. Thus, the parts W supplied from 
the hopper 50 to the transport member 12 are stirred 
around the transport member 12, thus being sequential- 
ly transported upward along the supporting guide 46 
having the lead angle 0. The part W as the object of 
transporting are transported along the lead angle 6 di- 
rection of the supporting guide 46. 
[0132] Accordingly, in the transport apparatus 10 of 
this embodiment, the parts W supplied from the hopper 
50 to the transport member 12 can be prevented from 
being bridged with each other while they are being trans- 
ported along the supporting guide 46. 
[01 33] Further, the parts W being transported upward 
along the supporting guide 46 are brought Into contact 
with the guide plate 64 of the transfer path 60 and fed 
along the transfer plate 62 under the guidance of the 
guide plate 64. That is, the parts W taken out from the 
transport member 12 are transferred to a desired place 
at a certain distance apart from the transport member 
12 through the transfer path 60. 
[0134] Further, in the transport apparatus 10 of this 
embodiment, because the supporting tool 70 and the 
auxiliary member 90 are provided, the transfer path 60 
can be mounted at desired positions in the axial direc- 
tion of the transport member 12 and In any directions in 
the circumferential direction of the transport member 1 2. 
In other words, in the transport apparatus 1 0 of this em- 
bodiment, it Is possible to arbitrarily alter the position 
and direction of the take-out position of the parts W be- 
ing transported along the supporting guide 46. 
[0135] Fig. 9 is a main portion-depicted front view 
showing schematically a transport apparatus according 
to an embodiment of the present invention. Fig. 10 is a 
main portion-depicted bottom view showing schemati- 
cally the operation mechanism of a guide container to 
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be applied to the transport apparatus shown in Fig. 9. 
The transport apparatus 10 shown in Fig. 9 is different 
from that shown in Fig. 1 in the construction of the stir- 
ring means for preventing the parts W from being 
bridged with each other. The transport apparatus 10 5 
shown in Fig. 1 comprises the rotation means for rotat- 
ing the hopper 50 in the same direction as that of the 
rotary shaft 24 accommodated in the transport member 
12, whereas the transport apparatus 10 shown in Fig. 9 
comprises the rotation means for rotating the hopper 50 
in the same direction as that of the rotary shaft 24 and 
in the direction opposite to the rotation direction of the 
rotary shaft 24 alternately. 

[01 36] Similarly to the transport apparatus 1 0 shown 
in Fig. 1 , the hopper 50 is rotatably supported on the 
transport member 12 by means of a bearing 118. The 
hopper 50 is rotated clockwise and counterclockwise al- 
ternately cyclically by a cam device 120. That is, an an- 
nular flange head 122 is provided throughout the entire 
the periphery of the hopper 50 at a lower portion. The 
flange head 122 is fixed to a holding member 124. The 
holding member 124 is connected with a follower link 
126 of the cam device 120. In the transport apparatus 
10 shown in Fig. 9, a motor M3 is driven to rotate a cam 
1 28 at a uniform speed. As a result, the follower link 1 26 
reciprocates at a uniform speed. Accordingly, in the 
transport apparatus 10 shown in Fig. 9, the hopper 50 
rotates clockwise and counterclockwise alternately cy- 
clically. The transport apparatus 10 shown in Fig. 9 has 
an effect similar to that shown in Fig. 1 . 
[0137] Fig. 11 is a main portion-depicted front view 
schematically showing a transport apparatus according 
to an embodiment of the present invention. The trans- 
port apparatus 10 shown in Fig. 11 is different from that 
shown in Fig. 1 in the construction of the means for pre- 
venting the parts W from being bridged with each other. 
In the transport apparatus 1 0 shown in Fig. 1 , the hopper 
50 is rotated to stir the parts W in the hopper 50, whereas 
in the transport apparatus 10 shown in Fig. 11, a lever 
device 1 30 is used as a shak means for shaking the 
parts W in the hopper 50. 

[0138] In the transport apparatus 1 0 shown in Fig. 1 1 , 
a shaking member 138 is inserted into a hole (not 
shown) formed on the peripheral surface of the hopper 
50 at a position proximate to the lower end of the hopper 
50. The shaking member 138 is fixed to an operation 
arm 1 36 of the lever device 1 30 with a pin 1 37, and the 
operation arm 136 is supported by a pillar 1 32 such that 
the operation arm 1 36 is rotatable on an axis 1 34. Thus, 
in the transport apparatus 10 shown in Fig. 11 , the lever 
device 130 is driven to move the shaking member 138 
vertically. As a result, the parts W in the hopper 50 are 
shaken. The transport apparatus 10 shown in Fig. 11 
has also an effect similar to that shown in Fig. 1 . 
[0139] Fig. 12 is a main portion-depicted front view 
schematically showing a transport apparatus according 
to an embodiment of the present invention. The trans- 
port apparatus 10 shown in Fig. 12 is different from that 



shown in Fig. 1 1 in the construction of the shaking mem- 
ber 1 38. That is, a sheet-shaped member 1 40 consisting 
of an elastic material, for example, a spring is provided 
on the upper surface of the shaking member 138. The 
transport apparatus 10 shown In Fig. 12 Is capable of 
shaking the parts W In a range wider than the apparatus 
shown in Fig. 11. 

[0140] Fig. 13 is a main portion-depicted front view 
schematically showing a transport apparatus according 
to an embodiment of the present invention. The trans- 
port apparatus 10 shown in Fig. 13 Is different from that 
shown in Fig. 11 and that shown In Fig. 12 In the con- 
struction of the shake means for preventing the parts W 
from being bridged with each other. That is, in the trans- 
port apparatus 10 shown in Figs. 11 and that shown in 
Fig. 1 2, the parts W are shaken by the lever device 1 30, 
whereas In the apparatus shown in Fig. 13, an annular 
operation plate 150 mounted on the bottom surface of 
the hopper 50 is moved vertically to shake the parts W. 
The apparatus 13 shown in Fig. 11 has also an effect 
similar to that shown in Fig. 1 . 
[0141] Fig. 14 is a main portion-depicted front view 
schematically showing a transport apparatus according 
to an embodiment of the present invention. In the appa- 
ratus shown in Fig. 14, unlike those shown in Figs. 11 
through 13, a belt-shaped shaking member 160 is 
moved along the inner peripheral surface of the hopper 
50 to shake the parts W. The shaking member 160 has 
a plurality of projections 162 trapezoidal in section and 
spaced at predetermined intervals in the lengthwise di- 
rection of the shaking member 160. In the apparatus 
shown in Fig. 14, when the shaking member 160 is 
moved, the parts W are stirred effectively by the projec- 
tions 162. 

[0142] Fig. 15 is a main portion-depicted front view 
schematically showing a transport apparatus according 
to an embodiment of the present invention. In the appa- 
ratus shown in Fig. 15, unlike that shown in Fig. 1, the 
rotary shaft 24 and the hopper 50 are rotated by the 
same rotation-driving means. In the apparatus shown in 
Fig. 15, the rotary shaft 24 projects downward from the 
lower end of the transport member 12 in the axial direc- 
tion of the transport member 12. A gear 170 for rotating 
the rotary shaft 24 is provided at the lower end of the 
rotary shaft 24 in the axial direction of the rotary shaft 
24, The gear 170 is rotatably supported by a flange 174 
through a bearing 172. The flange 174 is fixed to the 
frame body 1 02 at a lower portion of the frame body 1 02. 
[0143] A gear 176 for rotating the hopper 50 is rotat- 
ably provided on the transport member 12 at a position 
proximate to the bottom of the hopper 50. A disc-shaped 
plane connection member 112a Is fixed to the gear 176 
by a fixing means such as a bolt 178. The plane con- 
nection member 1 1 2a is fixed to the lower end of a con- 
nection strip 112 by welding or the like. A motor M4 for 
driving the rotary shaft 24 and the hopper 50 is mounted 
on the frame body 102 at a lower portion thereof. The 
driving shaft of the motor M4 Is connected with a trans- 
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mission shaft 180. Gears 182 and 184 are mounted on 
the transmission shaft 180 by spacing them at a prede- 
termined interval in the axial direction of the transmis- 
sion shaft 1 80. The gears 1 82 and 1 84 engage the gears 
1 74 and 1 76, respectively. 5 
[0144] In the transport apparatus 10 shown in Fig. 15, 
when the motor M4 is driven, the driving force of the mo- 
tor M4 is transmitted to the gears 170 and 176 through 
the gears 182 and 184, respectively. As a result, the ro- 
tary shaft 24 and the hopper 50 are rotated In the same 
direction. That is, the motor M4 rotates the rotary shaft 
24 and the hopper 50 in the same direction. It is possible 
to replace the gears 170, 176, 182, and 184 for rotating 
the rotary shaft 24 and the hopper 50 with pulleys and 
transmit the rotational force of the motor M4 transmitted ^5 
from the transmission shaft 1 80 to the pulleys. 
[0145] Fig. 16 is a main portion-depicted front view 
schematically showing a transport apparatus according 
to an embodiment of the present invention. In the trans- 
port apparatus 10 shown in Fig. 16, unlike that shown 20 
in Fig. 1 . the hopper 50 is not rotated, but the transport 
member 12 and the supporting guide 46 are rotated. In 
the transport apparatus 10 shown in Fig. 16, the hopper 
50 is nonrotatably fixed to the frame body 102. A gear 
190 for rotating the transport member 12 is provided at 25 
the lower end of the transport member 12 in the axial 
direction of the transport member 12. A motor M5 for 
rotating the transport member 12 is mounted on the 
frame body 1 02 at a lower portion of the frame body 1 02. 
A gear 192 mounted on the driving shaft of the motor 30 
M5 engages the gear 190. Thus, when the motor M5 is 
driven, the rotational force of the motor M5 is transmitted 
to the gear 1 90 through the gear 1 92. That is, the trans- 
port member 12 rotates together with the supporting 
guide 46. In the transport apparatus 10 shown in Fig. 35 
16, by rotating the transport member 12 and the sup- 
porting guide 46, the parts W supplied from the hopper 
50 to the transport member 12 are stirred and transport- 
ed upward along the progress direction, namely, the 
lead angle direction of the supporting guide 46. Thus, in 40 
the transport apparatus 10 shown in Fig. 16, the parts 
W can be prevented from being bridged with each other. 
[0146] Fig. 17 is a perspective view showing a modi- 
fication of the sandwiching member shown in Figs. 1 , 7, 
and 8. Fig. 18 is a main portion-depicted front view 45 
showing a state in which the sandwiching member 
shown in Fig. 17 is mounted on a transport path. 
[0147] In a pair of sandwiching members 200 shown 
in Fig. 17, grooves and contact portion which contacts 
the peripheral surface of the transport member 12 are so 
not fomned on the inner peripheral surface of a sand- 
wiching portion, unlike the sandwiching member 72 
shown in Figs. 7 and 8. That is, a pair of sandwiching 
portions 202 of the sandwiching member 200 shown in 
Fig. 17 forms a cylindrical configuration. Referring to 55 
Fig. 1 8, if the length A of the sandwiching portion 202 in 
its axial direction is greater than the pitch P of the sup- 
porting guide 46, the inner peripheral surface of the 



sandwiching portion 202 contacts the supporting guide 
46 In an area corresponding to one pitch or more. Thus, 
a pair of the sandwiching members 200 can be mounted 
on the transport member 12 reliably. 
[0148] Figs. Figs. 19(A), 19(B). and 19(C) are main 
portion-depicted front views showing modifications of 
supporting guides to be mounted on the transport appa- 
ratuses of the above-described embodiments. 
[0149] The supporting guide 46 to be applied to the 
transport apparatuses of the above-described embodi- 
ments is circular in section, whereas the supporting 
guide 46 of this embodiment can be formed in various 
shapes. For example, the supporting guide 46 may be 
rectangular or L-shaped in section as shown in Fig. 19 
(A) and 19(B), respectively. In the supporting guide 46 
shown in Fig. 1 9(B), the shorter side 46a of the support- 
ing guide 46 has a function of preventing the parts W 
from being dropped from the supporting guide 46. Fur- 
ther, as shown in Fig. 19(C), the longer side 46b, of the 
supporting guide 46, approximately L-shaped in section 
is upwardly oblique with respect to the peripheral sur- 
face of the transport member 12. 
[01 50] Figs. 20(A), 20(B), and 20(C) are main portion- 
depicted front views showing modifications of rotary 
yokes to be applied to the transport apparatuses of the 
above-described embodiments. 
[0151] The magnetic force generation portion 38 of 
the rotary yoke 22 of the transport member 1 2 to be ap- 
plied to the transport apparatuses of the above-de- 
scribed embodiments is formed straight in only one row 
along the axial direction of the rotary shaft 24, whereas 
in this embodiment, the magnetic force generation por- 
tions 38 Is formed in a plurality of rows at regular inter- 
vals in the circumferential direction of the rotary shaft 
24, as shown in Figs, 20(A), 20(B), and 20(C,). Accord- 
ing to the inventors' experiments, it has been found that 
the magnetizing force of the magnetic force generation 
portion 38 is most intense when the magnetic force gen- 
eration portions 38 are arranged in such a manner that 
the opposed magnetic force generation portions 38 bi- 
sect the circumference of the rotary shaft 24, respec- 
tively. 

[01 52] In the transport member 1 2 to be applied to the 
transport apparatus of each of the above-described em- 
bodiments, the rotary shaft 24 is cylindrical, but may be 
appropriately varied. For example, the rotary shaft 24 
may be square or hexagonal in section, as shown in Fig. 
20(B) and Fig. 20(C), respectively. 
[01 53] In each of the above-described embodiments, 
the transport member 12 is stationary, while the rotary 
yoke 22 provided with the magnetic force generation 
portions 38 is rotated to allow the parts W to be mag- 
netically attracted to the peripheral surface of the trans- 
port member 12 so as to transport them in the axial di- 
rection of the transport member 1 2 along the supporting 
guide 46. But instead, it is possible to rotate the transport 
member 12 and make the rotary yoke 22 stationary to 
transport the parts W in the axial direction of the trans- 
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port member 12 along the supporting guide 46. 
[01 54] I n each of the above-descnbed embodiments, 
the hopper 50 is funnel-shaped, namely, conic, but may 
be formed in various shapes. For example, the hopper 
50 may be cylindrical, elliptical-tic cylindrical, six-sided 5 
pyramidal, hexagonal pyramidal or polygonal pyrami- 
dal. 

[01 55] In each of the above-described embodiments, 
the parts W being transported in the axial direction of 
the transport member 1 2 Is transferred to desired places io 
through the transfer path 60. Instead, the parts W may 
be transferred to a supply portion 402 again by means 
of the transfer path 60 as shown In Figs. 21 through 23. 
That is, in a transport apparatus 300 according to an 
embodiment of the present invention, the parts W such is 
as steel balls are circulated through the transfer path 60, 
unlike the embodiment shown in Fig. 1. 
[0156] That is, as shown in Fig. 21. in the transport 
apparatus 300, the transport member 12 is removably 
installed in a case 400 having an open portion 400a 20 
formed at the upper side of the case 400. The supply 
portion 402 for supplying the parts W such as steel balls 
to the lower end of the transport member 12 in its axial 
direction is formed at one side of the case 400 in its lon- 
gitudinal direction. Further, a receiving member 404 ex- 25 
tending from an upper portion of the case 400 at the oth- 
er side in its longitudinal direction to the lower end of the 
transport member 12 Is mounted In the case 400. In the 
transport apparatus 300, the parts W are supplied to the 
supply portion 402 and transported upwardly vertically 30 
by the transport member 12. The parts W being trans- 
ported upward along the supporting guide 46 is brought 
into contact with the guide plate 64 of the transfer path 
60 and moves along the transfer plate 62 under the guid- 
ance of the guide plate 64. The parts W being guided to 35 
the transfer path 60 drop to the receiving member 404 
inside the case 400 and are supplied to the supply por- 
tion 402 again. 

[01 57] Fig. 24(A) is a main portion -depicted front view 
showing a transport apparatus having a parts-arranging 40 
function. Fig. 24(B) is a main portion-depicted front view 
showing the operation of the parts-arranging function of 
the transport apparatus. Fig. 24(C) Is a main portion- 
depicted plan view showing the transport apparatus 
shown in Fig. 24(A). ^5 
[0158] Unlike the transport apparatuses 10 and 300 
of the above-described embodiments, a transport appa- 
ratus 500 of this embodiment has a function of trans- 
porting parts W by arranging them in a predetermined 
posture. In the transport apparatus 500, as shown in Fig. so 
24(A), the intervals between adjacent portions of the 
supporting guide 46 are set such that the tower one is 
greater than the upper one in the axial direction of the 
transport member 12. More specifically, 
PI >P2>P3>P4>P5>P6. The transport apparatus 500 of 55 
this embodiment transports bolts W as the object of 
transporting. The shortest distance between the upper- 
most and second uppermost portion of the supporting 



guide 46 having the shortest Interval P6 is slightly great- 
er than the diameter of the shank of the bolt W. 
[0159] L-shaped drop guides 502a and 502b are 
mounted on the lower portion of the two portions, of the 
supporting guide 46, having the interval P5. As shown 
in Fig. 24(C), the drop guides 502a and 502b are posi- 
tioned symmetrically with respect to a diameter of the 
transport member 12. The drop guides 502a and 502b 
are fixed to the supporting guide 46 by welding, bonding 
or screw such that the front end of the drop guide 502a 
faces downward and the front end of the drop guide 
502b faces upward. 

[0160] As shown in Fig. 24(B), in the transport appa- 
ratus 500. the posture of the bolt W approaches the pre- 
determined posture as the bolt W moves upward along 
the supporting guide 46 because the width of the interval 
between two adjacent portions of the supporting guide 
46 becomes smaller. Finally, the posture of the bolt W 
becomes the predetermined posture when it is posi- 
tioned between the adjacent portions, of the supporting 
guide 46, the interval of which is P6. Even though the 
bolts W are transported with the bolts W being magnet- 
ically attracted to each other, the bolts W in postures 
other than the predetermined posture are brought Into 
contact with the drop guides 502a and 502b and 
dropped, thus being transferred between the two adja- 
cent portions, of the supporting guide 46, having the in- 
terval P6 therebetween. In this manner, the bolts W be- 
ing transported with the bolts W magnetically attracted 
to the peripheral surface of the transport member 12 in 
various postures are sequentially arranged in the pre- 
determined posture. 

[01 61 ] Figs. 25(A) and 25(B) are main portion-depict- 
ed front views showing a transport apparatus having an- 
other parts-arranging function and the operation there- 
of. Fig. 25(C) is a main portion-depicted plan view show- 
ing the transport apparatus shown in Figs. 25(A) and 25 
(B). Unlike the transport apparatus 500 shown in Figs. 
24(A) through 24(C), a transport apparatus 500 of this 
embodiment has the supporting guide 46 wound on the 
peripheral surface of the transport member 1 2 at regular 
intervals P. The transport apparatus 500 of this embod- 
iment ztransports caps W as the object of transporting. 
The shortest distance between two adjacent portions of 
the supporting guide 46 is set to be a little greater than 
the height of the height of each cap W. Therefore, the 
caps W are sequentially arranged in the predetermined 
posture between the two adjacent portions of the sup- 
porting guide 46 while they are being transported, with 
the caps W sandwiched between the two adjacent por- 
tions of the supporting guide 46. 
[01 62] Fig. 26(A) is a main portion-depicted plan view 
showing a transport apparatus having still another parts- 
arranging function and its function. Fig. 26(B) Is a main 
portion-depicted front view showing the transport appa- 
ratus shown in Fig. 26(A). 

[0163] In a transport apparatus 500 of this embodi- 
ment, different from that shown in Figs. 24(A) through 
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24(C) and that shown in Figs. 25(A) and 25(B), parts W 
are supplied to the transport member 12 one by one by 
adjusting them previously to be in a predetermined pos- 
ture. In this embodiment, the transport apparatus 500 
transports nuts W as the object of transporting. The 
transport apparatus 500 has a parts supply device 504 
positioned alongside the transport member 12 and at a 
position corresponding to a lower level of the transport 
member 1 2. The parts supply device 504 arranges a plu- 
rality of the nuts W previously in the predetermined pos- 
ture, thus supplying them to the transport member 12 
one by one. In the transport apparatus 500, the nuts W 
sequentially fed out from the parts supply device 504 to 
the transport member 12 are transported toward the up- 
per end of the transport member 12, with the nuts W 
arranged in order and in the predetermined posture. 
When the nuts W have arrived at a predetermined upper 
position of the transport member 12, they are taken out 
from the transport member 12 by an automatic take-out 
device 506 one by one to feed them to a subsequent 
process. 

[0164] Fig. 27(A) is a main portion-depicted plan view 
showing a transport apparatus having still another parts- 
arranging function and its operation. Fig. 27(B) is a main 
portion-depicted front view showing the transport appa- 
ratus shown in Fig. 27(A). 

[0165] In a transport apparatus 500 of this embodi- 
ment, different from that shown In Figs. 24(A) through 
24(C), that shown in Figs. 25(A) and 25(B), and that 
shown in Figs. 26(A) and 26(B), parts W are arranged 
In a predetermined posture and in order at a take-out 
position of the transport member 12. The transport ap- 
paratus 500 of this embodiment transports rings W as 
the object of transporting. The transport apparatus 500 
has an arranging device 510 having a function of arrang- 
ing the rings W in order. The arranging device 510 Is 
located at a position proximate to the take-out position 
located at an upper portion of the transport member 12. 
The arranging device 510 comprises a first arranging 
path 512 and a second arranging path 514 located be- 
low the first arranging path 512. In order to arrange the 
rings W in an erected posture, guide plates 512a, 512a 
and guide plates 514a, 514a are vertically formed at 
both sides of each of the first arranging path 512 and 
the second arranging path 514. The width of each of the 
first arranging path 512 and the second arranging path 
51 4 is set to be slightly larger than the thickness of each 
ring W. 

[01 66] A shooter 516 movable in response to electric 
signals outputted from a sensor (not shown) in Fig. 27 
is provided at the upstream side of the first arranging 
path 512. The shooter 51 6 can be inclined by a cylinder, 
a cam or a solenoid. 

[0167] In the arranging device 51 0, If the rings W are 
in an unerected posture on'the shooter 516, the sensor 
detects It, thus outputting a signal to the shooter 516 to 
actuate it. As a result, the shooter 516 inclines toward 
the second arranging path 514, thus dropping the rings 



W on the shooter 516 from the first arranging path 512 
to the second arranging path 514. The rings W dropped 
to the second arranging path 514 are guided by the 
guide plates 514a and 514a and discharged from the 

5 arranging device 51 0 to a subsequent process, with the 
rings W standing erectly. The rings W which have 
passed through the shooter 51 6 in erected postures are 
guided by the guide plates 512a and 512a of the first 
arranging path 512, thus being sequentially discharged 

^0 in erected postures from the arranging device 51 0 to the 
subsequent process. 

[0168] Fig. 28 is a main portion-depicted front view 
showing an example of a transport apparatus provided 
with a re-transport cover and having a parts-circulating 
15 function. 

[01 69] Unlike the transport apparatuses 1 0, 300, and 
500 of the above-described embodiments, in a transport 
apparatus 600 of this embodiment, an approximately cy- 
lindrical re-transport cover 61 0 is provided In the periph- 

20 ery of the transport member 12 in a range proximate to 
its upper and lower end in the axial direction of the trans- 
port member 12. In the transport apparatus 600, as 
shown In Fig. 28, even if the parts W being transported 
along the supporting guide 46 drops from the transport 

25 member 1 2, the parts W can be supplied to the transport 
member 1 2 again In cooperation of the re-transport cov- 
er 610 and the transport member 12 so as to transport 
them along the supporting guide 46. 
[0170] As shown in Fig. 29, the re-transport cover 610 

30 comprises a pair of covers 61 2a and 61 2b having a dou- 
ble-split construction. Because the covers 612a and 
612b have the same construction, only the construction 
of the cover 61 2a is described below. That is, the cover 
612a comprises an upper ring member 614a having a 

35 semi-circular and annular configuration and a lower ring 
member 616a having a semi-conic and annular config- 
uration. The upper ring member 61 4a and the lower ring 
member 616a are vertical and spaced at a predeter- 
mined interval and connected with each other by means 

40 of two approximately L-shaped joint stays 618a and 
618a. The joint stays 618a and 618a are fixed to the 
upper ring member 614a and the lower ring member 
616a with setscrews 619a, by spacing the joint stays 
618a and 618a from each other at a predetermined in- 

45 terval In the circumferential direction of the upper ring 
member 614a and the lower ring member 616a. 
[01 71 ] The upper ring member 61 4a has a connection 
hole 620a for connecting a pair of the cover members 
612a and 612b with each other at one end of the upper 

50 ring member 61 4a in the circumferential direction of the 
upper ring member 614a. A U-shaped mounting strip 
624a having a hole 622a formed on the upper ring mem- 
ber 614a projects outward from the center of the upper 
ring member 61 4a in the circumferential direction of the 

55 upper ring member 61 4a. A metal net 630 curved in cor- 
respondence to the circular surface of the upper ring 
member 614a and the lower ring member 616a is fixed 
to the inner surface thereof by means of fixing means 
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such as welding or the like. 

[0172] As shown in Fig. 30, the cover members 612a 
and 612b are connected with each other by means of a 
setscrew 632 or the like by butting them with each other, 
with the connection hole 620a of the cover member 
61 2a and the connection hole 620b of the cover member 
612b coincident with each other. As shown in Fig. 28, 
the cover members 612a and 612b are connected with 
each other, with the transport member 12 surrounded 
therewith. As shown in Fig. 30, the cover members 61 2a 
and 612b are supported by long and narrow supporting 
stays 634a and 634b, with the cover members 61 2a and 
61 2b spaced at a predetermined interval from the trans- 
port member 12. 

[0173] In this case, as shown in Fig. 28, the re-trans- 
port cover 61 0 is mounted in the periphery of the trans- 
port member 12 by spacing the cover members 612a 
and 612b at a predetermined interval from the support- 
ing guide 46 in correspondence to the size of the parts 
W. One of each of the supporting stays 634a and 634b 
Is mounted on the mounting strip 624a of the upper ring 
member 614a and the mounting strip 624b of the upper 
ring member 614b with setscrews 636a and 636b, re- 
spectively, while the other end thereof Is mounted on the 
frame member 103 (see Fig. 1) of the frame 100 sup- 
porting the transport member 600 with an appropriate 
fixing means. 

[0174] In the transport apparatus 600, even if the 
parts W being transported along the supporting guide 
46 drop from the transport member 12, the parts W are 
guided toward the transport member 12 along the Inner 
peripheral surface of the lower ring members 616a and 
616b of the re-transport cover 610. Consequently, the 
dropped parts W are transported upward along the sup- 
porting guide 46. Thus, the transport apparatus 600 pre- 
vents the parts W dropped from the transport member 
12 from being scattered in the periphery thereof and 
mixed in apparatuses of different processes. 
[01 75] The height of the re-transport cover 61 0 Is ap- 
propriately adjusted according to the length (height) of 
the transport member 12 In the axial direction of the 
transport member 12. As shown in Fig. 30, two or more 
re-transport covers 610 may be vertically provided de- 
pending on the height of the transport member 12. Fur- 
ther, the re-transport covers 610 is not limited to the ap- 
proximately cylindrical configuration shown In Figs. 28 
through 30, but may be in any desired configurations, 
for example, rectangular cylindrical as shown in Fig. 31 . 
[01 76] It will be apparent from the foregoing that, while 
the present invention has been described in detail and 
illustrated, these are only particular Illustrations and ex- 
amples and the present invention is not limited to these, 
the scope of the present invention is limited only by the 
appended claims. 

[0177] Where technical features mentioned in any 
claim are followed by reference signs, those reference 
signs have been included for the sole purpose of In- 
creasing the intelligibility of the claims and accordingly. 



such reference signs do not have any limiting effect on 
the scope of each element identified by way of example 
by such reference signs. 

5 

Claims 

1 . A transport apparatus (1 0) comprising: 

10 a cylindrical transport member (12); 

a cylindrical rotary member (22) positioned in- 
side the transport member; 
a magnetic force generation portion (38) pro- 
vided on the rotary member (22) in an axial di- 

15 rection of the rotary member and generating a 

magnetic field over a peripheral surface of the 
transport member (12); and 
a supporting guide (46) formed on the periph- 
eral surface of the transport member (12); 



wherein the rotation of the rotary member al- 
lows parts to be transported In an axial direction of 
the transport member along the supporting guide, 
with an object of transporting being magnetically at- 
25 tracted to the peripheral surface of the transport 
member, characterised in that said supporting 
guide has a circular cross-section. 

2. The transport apparatus according to claim 1, 
30 wherein the supporting guide (46) extends spirally 
from one side of the transport member (12) to the 
other side of the transport member in the axial di- 
rection of the transport member. 

35 3. The transport apparatus according to claim 1 or 2, 
wherein a plurality of magnet strips (42) is arranged 
on the rotary member (22) in a line along the axial 
direction of the rotary member. 

40 4. The transport apparatus according to claim 3, fur- 
ther comprising a yoke strip (44) mounted on a sur- 
face of the magnet strips (42) and concentrating 
magnetic lines of force emitted by the magnet strips. 

45 5. The transport apparatus according to claim 4, 
wherein said transport member comprises a trans- 
fer means (60) extending outward from the periph- 
eral surface of the transport member and transfer- 
ring the object of transporting being transported in 

50 the axial direction of the transport member to a 
place at a certain distance apart from the transport 
member. 

6. The transport apparatus according to claim 5. 
55 wherein the transport member ( 1 2) stands vertically 
so that the object of transporting are transported 
from one side of the transport member to the other 
side of the transport member in the axial direction 
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of the transport member along the supporting guide 
(46). 

7. The transport apparatus according to claim 6, 
wherein the supporting guide (46) includes a plural- 5 
ity of supporting strips. 

8. The transport apparatus according to claim 1 , fur- 
ther comprising: 

10 

a guide container (50) storing an object of 
transporting in the guide container temporarily 
and supplying the object of transporting to the 
transport member; and 

a prevention means (108, 118, 110, 114, 116, is 
112) for preventing the object of transporting 
transported from the guide container (50) to the 
transport member 81 2) from being bridged with 
each other, 

20 

9. The transport apparatus according to claim 8, 
wherein the prevention means includes a transfer 
means for transferring the object of transporting 
along a progress direction of the supporting guide 
(46). 25 

10. The transport apparatus according to claim 9, 
wherein the transfer means includes a stirring 
means for stirring the object of transporting around 
the transport member (1 2). 30 

11. The transport apparatus according to claim 8, 
wherein the transfer means includes a shake 
means for shaking the object of transporting. 

35 

12. The transport apparatus according to claim 10, 
wherein the stirring means includes a rotation 
means for rotating the guide container on the trans- 
port member. 

40 

13. The transport apparatus according to claim 1, 
wherein said magnetic force generation portion (38) 
comprises: 



allows the object of transporting supplied from the 
guide container (50) to be transported from one side 
of the transport member (1 2) to the other side of the 
transport member 812) in an axial direction of the 
transport member along the supporting guide (46). 
with the parts being magnetically attracted to the 
peripheral surface of the transport member (12). 

14. The transport apparatus according to claim 13, 
wherein the transport member ( 1 2) stands vertically 
so that the object of transporting are transported 
from one side of the transport member to the other 
side of the transport member in the axial direction 
of the transport member along the supporting guide 
(46). 

15. The transport apparatus according to claim 1, 
wherein the supporting guide (46) has a pair of 
sandwiching members (72) for sandwiching a trans- 
port path (60) and a clamping means (78) for clamp- 
ing the sandwiching members to the transport path; 
and 

a pair of the sandwiching members is mount- 
ed on the transport path (60) such that the sand- 
wiching members are movable in a transport direc- 
tion of the transport path (60) and rotatable in a cir- 
cumferential direction of the transport path (60). 

16. The transport apparatus according to claim 15, 
wherein a groove (80a, 80b, 80c) in which the sup- 
porting guide (46) is fitted is formed on an inner pe- 
ripheral surface of a pair of the sandwiching mem- 
bers (72). 

17. The transport apparatus according to claim 15, 
wherein a mounting means for mounting the sand- 
wiching members (72) on the transfer path (60) is 
provided on a pair of the sandwiching members. 



Patentanspriiche 

1 . Ein Transportgerat (10), das folgendes umfasst: 



a magnet provided on the rotary member line- 45 
ariy in an axial direction of the rotary member 
and generating said magnetic field over a pe- 
ripheral surface of the transport member (12); 
the apparatus further comprising: 

50 

a rotation means for rotating the guide con- 
tainer (50) in the same direction as a rota- 
tion direction of the rotary member 822) for 
transporting the object of transporting 
around the transport member along the 55 
supporting guide (46), 

wherein the rotation of the rotary member (22) 



ein zylindrisches Transportglied (12); 
ein zylindrisches drehendes Glied (22), das in- 
nerhalb des Transportglieds eingesetzt ist; 
einen Magnetkraft-Erzeugungsabschnitt (38), 
der in einer axialen Richtung des drehenden 
Glieds am drehenden Glied (22) bereitgestellt 
wird und der ein Magnetfeld iiber eine Randfla- 
che des Transportglieds (12) erzeugt; und 
eine Tragefuhrung (46), die auf der Randflache 
des Transportglieds (12) ausgebildet ist; 

worin die Drehung des drehenden Glieds er- 
laubt, dass Teile an der Tragefuhmng entlang in ei- 
ner axialen Richtung des Transportglieds transpor- 
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tiert werden, wobei ein Gegenstand des Transports 
magnetisch von der Randflache des Transport- 
glieds angezogen wird; 

dadurch gekennzeichnet, dass die Trage- 
fiihrung einen kreisformigen Querschnitt hat. 5 

2. Das Transportgerat nach Anspruch 1 , worin sich die 
Tragefuhrung (46) in der axialen Richtung des 
Transportglieds spiralfdrmig von einer Seite des 
Transportglieds (12) zur anderen Seite des Trans- io 
portsglleds erstreckt. 

3. Das Transportgerat nach Anspruch 1 Oder 2, worin 
eine Mehrzahl von Magnetstreifen (42) am drehen- 
den Glied (22) in einer Linie in der axialen Richtung is 
des drehenden Glieds angeordnet ist. 

4. Das Transportgerat nach Anspruch 3, das weiterhin 
einen Jochstreifen (44) umfasst, der auf einer Ober- 
flache der Magnetstreifen (42) angebracht ist, und 20 
das die von den l\/lagnetstrelfen ausgestrahlten ma- 
gnetischen Feldlinien konzentriert. 

5. Das Transportgerat nach Anspruch 4, worin das 
Transportglied ein Uberfuhrungsmittel (60) urn- 25 
fasst, das sich nach auBen von der Randflache des 
Transportglieds erstreckt und das den Gegenstand 
des Transports, der in der axialen Richtung des 
Transportglieds transportiert wird. an eine Stelle 
uberfuhrt, die vom Transportglied um einem be- 30 
stimmten Abstand beabstandet ist. 

6. Das Transportgerat nach Anspruch 5, worin das 
Transportglied (12) senkrecht steht, so dass der 
Gegenstand des Transports in der axialen Richtung 35 
des Transportglieds an der Tragefuhrung (46) ent- 
lang von einer Seite des Transportglieds an die an- 
dere Seite des Transportglieds transportiert wird. 

7. Das Transportgerat nach Anspruch 6, worin die Tra- 40 
gefuhrung (46) eine Mehrzahl von Tragestreifen 
einschlieGt. 

8. Das Transportgerat nach Anspruch 1 , das weiterhin 
folgendes umfasst: 45 



Vorbeugungsmittel ein Uberfuhrungsmittel ein- 
schlieBt, um den Gegenstand des Transports ent- 
lang einer Fortschreitungsrichtung der Tragefuh- 
rung (46) zu uberfuhren. 

10. Das Transportgerat nach Anspruch 9, worin das 
Uberfuhrungsmittel ein Ruhrmittel einschliefBt, um 
den Gegenstand des Transports um das Transport- 
glied (12) herum zu ruhren. 

11. Das Transportglied nach Anspruch 8, worin das 
Uberfuhrungsmittel ein Schuttelmittel einschlieBt, 
um den Gegenstand des Transports zu schutteln. 

12. Das Transportgerat nach Anspruch 10, worin das 
Ruhrmittel ein Drehmittel einschlieBt, um den Fuh- 
rungsbehalter auf dem Transportglied zu drehen. 

1 3. Das Transportgerat nach Anspruch 1 , worin der Ma- 
gnetkraft-Erzeugungsabschnitt (38) folgendes um- 
fasst: 

einen linear in einer axialen Richtung des dre- 
henden Glieds am drehenden Glied bereitge- 
stellten Magneten, der uber eine Randflache 
des Transportglieds (12) das Magnetfeld er- 
zeugt; wobei das Gerat weiterhin folgendes 
umfasst: 

ein Drehmittel, um den Fuhrungsbehalter 
(50) in derselben Richtung wie eine Dreh- 
richtung des drehenden Glieds (22) zu dre- 
hen, um den Gegenstand des Transports 
um das Transportglied hemm an der Tra- 
gefuhrung (46) entlang zu transportieren, 

worin die Drehung des drehenden Glieds (22) 
dem vom Fuhrungsbehalter (50) zugefuhrten Ge- 
genstand des Transports eriaubt, in einer axialen 
Richtung des Transportglieds an der Tragefuhrung 
(46) entlang von einer Seite des Transportglieds 
(12) zur anderen Seite des Transportglieds (12) 
transportiert zu werden, wobei Telle magnetisch 
von der Randflache des Transportglieds (12) ange- 
zogen werden. 



20 



einen Fuhrungsbehalter (50), der einen Gegen- 
stand des Transports voriibergehend im Fuh- 
rungsbehalter lagert und der den Gegenstand 
des Transports dem Transportglied zufuhrt; so 
und 

ein Vorbeugungsmittel (1 08, 1 1 8, 1 1 0. 1 1 4, 1 1 6, 
112), um zu verhindern, dass der vom Fuh- 
rungsbehalter (50) an das Transportglied (12) 
transportierte Gegenstand des Transports sich ss 
gegenseitig ubertagert. 

9. Das Transportgerat nach Anspruch 8, worin das 



14. Das Transportglied nach Anspruch 13, worin das 
Transportglied (12) senkrecht steht, so dass der 
Gegenstand des Transports in der axialen Richtung 
des Transportglieds an der Tragefuhrungschiene 
(46) entlang von einer Seite des Transportglieds zur 
anderen Seite des Transportglieds transportiert 
wird. 

1 5. Das Transportgerat nach Anspruch 1 . worin die Tra- 
gefuhrung (46) uber ein Paar von Sandwichgliedem 
(72) verfugt, um einen Transportweg (60) einzubet- 
ten, und uber ein Klemmmittel (78) verfugt, um die 
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Sandwichglieder an den Transportweg zu klem- 
men; und 

ein Paar der Sandwichglieder derart am 
Transportweg (60) befestigt wird, dass die Sand- 
wichglieder in einer Transportrichtung des Trans- 
portwegs (60) bewegbar sind und in einer Umfangs- 
richtung des Transportwegs (60) drehbar sind. 

16. Das Transportgerat nach Anspruch 15, worin eine 
Vertiefung (80a, 80b, 80c), in der die Tragefuhrung 
(46) eingepasst ist, auf einer Inneren Randf lache ei- 
nes Paars der Sandwichglieder (72) ausgebildet ist. 

17. Das Transportgerat nach Anspruch 15, worin ein 
Befestigungsglied zum Anbringen der Sandwich- 
glieder (72) am Uberfuhrungsweg (60) auf einem 
Paar der Sandwichglieder bereitgestelit ist. 



Revendications 

1 . Appareil de transport ( 1 0) comprenant : 

un ^l^ment de transport cylindrique (12) ; 
un element rotatif cylindrique (22) positionn6 a 
rinterieur de {'element de transport ; 
une portion (38) engendrant une force magne- 
tique prevue sur I'element rotatif (22) dans une 
direction axiale de {'element rotatif et engen- 
drant un champ magnetique sur une surface 
peripherique de I'eiement de transport (12) ; et 
un guide de support (46) forme sur ia surface 
peripherique de r^i^ment de transport (12) ; 

dans lequel la rotation de I'element rotatif permet a 
des pieces d'§tre transport^es dans une direction 
axiale de I'element de transport le long du guide de 
support, avec un objet a transporter qui est magne- 
tiquement attire a la surface peripherique de {'ele- 
ment de transport, 

caracterise en ce que ledit guide de support pre- 
sente une section transversale circulalre. 

2. Appareil de transport selon la revendication 1 , dans 
lequel le guide de support (46) s'etend sous forme 
helicoTdale d'un cote de I'element de transport (12) 
vers I'autre cote de I'element de transport dans la 
direction axiale de {'element de transport. 

3. Appareil de transport selon la revendication 1 ou 2, 
dans {eque{ une pluralite de bandes aimantees (42) 
sont agencees sur I'element rotatif (22) en une ligne 
{e long de la direction axia{e de {'e(ement rotatif. 

4. Appareil de transport selon la revendication 3, com- 
prenant de plus une bande a culasse (44) montee 
sur une surface des bandes aimantees (42) et con- 
centrant les lignes de force magnetique emises par 



les bandes aimantees. 

5. Appareil de transport selon la revendication 4, dans 
lequel ledit element de transport comprend des 

5 moyens de transfert (60) s'etendant vers I'exterieur 
a partir de ia surface peripherique de {'element de 
transport et transferant I'objet a transporter dans la 
direction axiale de {'e{ement de transport vers un 
emp(acement a une certaine distance eloign^e de 

10 I'element de transport. 

6. Appareil de transport selon la revendication 5, dans 
lequel I'element de transport (1 2) se dresse vertica- 
lement de sorte que I'objet a transporter est trans- 

15 porte d'un cote de l'§{§ment de transport vers I'autre 
cote de I'element de transport dans la direction axia- 
le de {'element de transport, {e long du guide de sup- 
port (46). 

20 7. Appareil de transport selon la revendication 6, dans 
lequel {e guide de support (46) inclut une plurality 
de bandes de support. 

8. Appareil de transport selon la revendication 1 , com- 
25 prenant de plus : 

un conteneur de guidage (50) stocl<ant tempo- 
rairement un objet a transporter dans le conte- 
neur de guidage et fournissant {'objet a trans- 
30 porter k I'element de transport ; et 

des moyens de prevention (108, 118, 110, 114, 
116, 112) pour empecher I'objet a transporter 
transporte du conteneur de guidage (50) vers 
{'element de transport (12), d'etre lie {'un a 
35 I'autre. 

9. Appareil de transport selon la revendication 8, dans 
lequel les moyens de prevention incluent des 
moyens de transfert pour transferer I'objet a trans- 

40 porter le long d'une direction de progression du gui- 
de de support (46). 

10. Appareil de transport selon la revendication 9, dans 
lequel les moyens de transfert incluent des moyens 

^5 d'agitation pour agiter I'objet k transporter autour de 
I'element de transport (12). 

1 1 . Appareil de transport selon la revendication 8, dans 
lequel les moyens de transfert incluent des moyens 

50 a secousses pour secouer I'objet a transporter. 

12. Appareil de transport selon la revendication 10, 
dans lequel les moyens d'agitation inciuent des 
moyens rotatifs pour faire tourner le conteneur de 

55 guidage sur I'element de transport. 

13. Appareil de transport selon la revendication 1 , dans 
lequel ladite portion (38) engendrant une force ma- 
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gnetique comprend : 

un aimant prevu sur ['element rotatif de fagon 
lineaire dans une direction axiale de relement 
rotatif et engendrant ledit champ magnetique 5 
sur une surface peripherique de I'etement de 
transport (12) ; t'appareil comprenant de plus : 

des moyens de rotation pour faire tourner 
le conteneur de guidage (50) dans le me- io 
me sens que le sens de rotation de Tele- 
ment rotatif (22) pour transporter I'objet k 
transporter autour de Telement de trans- 
port le long du guide de support (46), 

15 

dans lequel la rotation de {'element rotatif (22) per- 
met a I'objet a transporter fourni a partir du conte- 
neur de guidage (50), d'etre transports d'un cotS de 
I'element de transport (12) vers I'autre cote de I'ele- 
ment de transport ( 1 2) dans une direction axiale de 20 
relement de transport le long du guide de support 
(46), avec les pieces qui sont magnetiquement at- 
tirees vers la surface peripherique de {'element de 
transport (12). 

25 

14. Appareil de transport selon la revendication 13, 
dans lequel I'element de transport (12) se dresse 
verticalement de sorte que I'objet a transporter est 
transporte d'un cote de I'element de transport vers 
I'autre cote de {'element de transport dans la direc- 30 
tion axiale de {'element de transport le long du guide 

de support (46). 

15. Appareil de transport selon la revendication 1 , dans 
lequel le guide de support (46) a une paire d'ele- 35 
ments agences en sandwich (72) pour monter en 
sandwich une voie de transport (60) et des moyens 

de serrage (78) pour serrer les elements agences 
en sandwich a la voie de transport, et 
une paire des elements agences en sandwich est 40 
montee sur la voie de transport (60) de telle sorte 
que les elements agences en sandwich sont depla- 
gables dans une direction de transport de la voie de 
transport (60) et peuvent tourner dans une direction 
peripherique de la voie de transport (60). 

16. Appareil de transport selon la revendication 15, 
dans lequel une rainure (80a, 80b, 80c), dans la- 
quelle le guide de support (46) est ajuste, est for- 
mee sur une surface peripherique interne d'une pai- so 
re des elements agences en sandwich (72). 

17. Appareil de transport selon la revendication 15, 
dans lequel des moyens de montage pour monter 

les e{ements agences en sandwich (72) sur la voie 55 
de transfert (60), sont prevus sur une paire des ele- 
ments agences en sandwich. 
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FIG,3 
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FIG.A(A) 
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FIG.5 
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FIG.6 
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FIG.7(A) 
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FIG.8 
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FIG,9 
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FIG.10 
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FIG. 12 
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FIG. 13 
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FIG.K 
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FIG.19(A) FIG.19(B) FIG.19(C) 
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FIG.22 
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FIG. 26(A) 
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FIG.27(B) 
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FIG. 28 
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